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DETAILED ACTION 
Claim Rejections - 35 USC§102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-3, 5-6, 8-9, 11, 15-16, 18-20, 23, and 26-27 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Mastrangelo. 

Regarding claim 1, Mastrangelo discloses a method of manufacturing a micro- 
electromechanical device having front and back sides (Shown in Figures 4A-0), the method 
comprising: providing a substrate con5)rising a first side located proximate the front side of the 
device and second side proximate the back side of the device (Column 6, lines 3-18, wherein the 
substrate is silicon wafer "10", Figures 4A-0); providing a sacrificial material on a selected area 
of the first side of the substrate (Column 6, lines 3-18, wherein the sacrificial material is the etch- 
stop area "20", Figure 4A); providing a diaphragm layer on the sacrificial material and the first 
side of the substrate surrounding the sacrificial material in the selected area (Column 6, lines 19- 
23, wherein the diaphragm layer is silicon layer "30", Figure 4B); providing at least one 
transducer on the front side of the device (Column 6, lines 19-Column 8, line 9, wherein the 
transducers comprise bottom electrodes "40" and top electrodes "60", Figures 4D-0), the 
transducers located over the sacrificial material (Shown in Figures 4D-0), wherein the 
transducers comprise transducing material and electrical contacts in electrical communication 
with the transducing material (Column 6, line 19-Column 8, line 9, wherein the electrical 
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contacts are electrode holes "80a-80c" and LTO layers "50" and "66", which contact both 
electrodes "40" and "60", Figures 4E-K); forming a void in the substrate from the second side of 
the substrate towards the &st side of the substrate after providing the transducer on the front side 
of the device (Column 7, lines 1 1-28, wherein the void is formed by a silicon etch solution. 
Figure 4H); wherein at least a portion of the sacrificial material is exposed within the void 
proximate the first side of the substrate (Shown in Figure 4H, wherein the etch stops at the etch ; 
stop "20"); and removing at least a portion of the sacrificial material through the void, wherein a 
portion of the diaphragm layer is suspended directly above the substrate within the selected area 
(Column 7, lines 11-28, wherein the layer "20" is removed and the diaphragm layer "30" is 
suspended, Figure 41). 

Regarding claim 3, Mastrangelo fiirther discloses a method of manufacturing a micro- 
electromechanical device as disclosed above wherein the void is formed by etching the substrate 
while the electrical contacts are exposed on the front side of the device (Column 6, line 63- 
Column 7, line 28, wherein the void is formed by a silicon etch solution, wherein the electrical 
contact LTO layer "66", which connects upper electrode "60" and the lower electrode "40", is 
exposed Figures 4G-H). 

Regarding claim 5, Mastrangelo ftirther disclose that removing the sacrificial material 
comprises selectively etching the sacrificial material (Column 7, hues 1 1-28, wherein the void is 
formed by a silicon etch solution. Figures 4H-I). 

Regarding claim 6, Mastrangelo further discloses that removing the sacrificial material 
conprises selectively etching the sacrificial material by exposing only the backside of the device 
to an etchant (Column 7, lines 1 1-28, Figures 4H-I). 
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Regarding claim 11, Mastrangelo further discloses a method of manufacturing as 
disclosed above wherein the void comprises an opening within the selected area on the first side 
of the substrate that is smaller than the selected area occupied by the sacrificial area (Shown in 
Figures 1 and 41-0). 

Regarding claim 15, Mastrangelo discloses a substrate assembly having front and back 
sides (Shown in Figures 4A-0), the assembly comprising: a substrate comprising a first side 
located proximate the front side of the device and second side proximate the back side of the 
substrate assembly (Column 6, lines 3-18, wherein the substrate is silicon wafer "10", Figures 
4A-0); sacrificial material on the first side of the substrate in a plurality of selected areas 
(Column 6, lines 3-18, wherein the sacrificial material is the etch-stop area "20", Figure 4A); a 
diaphragm layer covering the sacrificial material in the selected areas (Column 6, lines 19-23, 
wherein the diaphragm layer is silicon layer "30", Figure 4B), the diaphragm layer extending to 
cover the first side of the substrate surrounding the sacrificial material in the selected areas 
(Shown in Figure 4B)i a plurality of transducers on the front side of the device, each of the 
transducers located over at least a portion of each of the selected areas (Colunm 6, lines 19- 
Column 8, Une 9, wherein the transducers comprises the bottom electrodes "40" and the top 
electrodes "60", Figures 4D-0), wherein the transducer comprises transducing material and 
electrical contacts in electrical communication with the transducing material (Column 6, line 19- 
Column 8, line 9, wherein the electrical contacts are electrode holes "80a-80c" and LTO layers 
"50" and "66", which contact both electrodes "40" and "60", Figures 4E-K), wherein the 
sacrificial material in the selected areas is encapsulated between the substrate and the diaphragm 
layer (Shown in Figures 4B-4G). 
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Regarding claims 2 and 16, Mastrangelo fUrther discloses a method of manufacturing a 
micro-electromechanical device and a device as disclosed above wherein the suspended portion 
of the diaphragm layer and the substrate form an included angle at their junction of less than 90 
degrees (ShoAvn in Figures 1 and 41-0). 

Regarding claim 18, Mastrangelo further discloses that the micro-electromechanical 
device as disclosed above include the sacrificial material being selectively removable with 
respect to the diaphragm layer and the substrate (Column 7, lines 1 1-28, wherein the layer "20" 
is removed. Figure 41). 

Regarding claim 23, Mastrangelo discloses a micro-electromechanical device having 
front and back sides (Shown in Figures 4A-0), the device comprising; a substrate comprising a 
first side located proximate the front side of the device and second side proximate the back side 
of the device (Column 6, lines 3-18, wherein the substrate is silicon wafer "10", Figures 4A-0); 
a void formed through he first and second sides of the substrate (Column 7, lines 1 1-28, wherein 
the void is formed by a silicon etch solution, Figure 4H), the void formed comprising an opening 
proximate the first side of the substrate (Shown in Figure 4H); and a diaphragm layer spanning 
the opening proximate the first side of the substrate (Column 6, lines 19-23, wherein the 
diaphragm layer is silicon layer "30", Figure 4B); and a diaphragm layer spanning the opening in 
the first side of the substrate and attached to the first side of the substrate (Shown in Figures 1 
and 41-0), wherein a portion of the diaphragm layer and the substrate form an included angle at 
their junction of less than 90 degrees (Shown in Figures 1 and 41-0). 

Regarding claim 26, Mastrangelo discloses a micro-electromechanical device as 
disclosed above comprising a transducer on the diaphragm layer, (Column 6, Unes 19-Column 8, 
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line 9, wherein the transducers comprises the bottom electrodes "40" and the top electrodes "60", . 
Figures 4D-0) wherein the transducer is located above at least a portion of the suspended portion ; 
of the diaphragm layer (Figures 4D-0). 

Regarding claims 8-9, 19-20, and 27, Mastrangelo further discloses a method of 
manufacturing and a device as disclosed above wherein providing the sacrificial material 
comprises depositing a layer of the sacrificial material on the first side of a planar substrate in the 
selected area (Figure 4A). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner ki which the invention was made. 

Claims 4, 7, 12-14, 17, and 24-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mastrangelo in view of Ishida et al. 

Regarding claims 4 and 17, Mastrangelo discloses the method of manufacturing a device 
and a device as disclosed above with electrical contacts wherein the void is formed by etching 
through the substrate while the contacts are exposed on the front side of the device (Column 6, 
line 63-Column 7, line 28, wherein the void is formed by a silicon etch solution, wherein the 
electrical contact LTO layer "66", which connects upper electrode "60" and the lower electrode 
"40", is exposed Figures 4G-H), but does not specifically disclose that the contacts are metaUic. 
Ishida et al teaches of a MEMs device (accelerometer sensor "1") wherein a void is made (Figure 
12) and a sacrificial layer is removed (Figure 13) specifically wherein electrical contacts are 
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metallic (Column 3, lines 46-55, wherein the wiring contacts "12" are aluminum, which connect 
to bonding pads "13", Figure 2a) for the purpose of connecting the sensor to external devices or 
circuits (Column 3, lines 56-67). Therefore it would have been obvious to one having ordinary 
skill in the art at the time the invention was made for the method of manufacturing a device and 
the device of Mastrangelo further include the use of metallic electrical contacts since Ishida et al 
teaches of a MEMs device wherein a void is made and a sacrificial layer is removed specifically 
wherein electrical contacts are metallic for the purpose of connecting the sensor to external 
devices or circuits. 

Regarding claim 7, Mastrangelo discloses the method of manufacturing a device as 
disclosed above but does not specifically disclose that the etchant is in a gas phase. Ishida et al 
teaches of a MEMs device (accelerometer sensor "41") wherein a void is made (Figure 17) and a 
sacrificial layer is removed (Figure 17) specifically wherein the etchant in a gas phase (Column 
9, lines 45-50 and Column 10, Unes 48-53) for the purpose of performing reaction ion etching 
rather than non-reactive etching (Column 10, lines 48-53), Therefore it would have been obvious 
to one having ordinary skill in the art at the time the invention was made for the method of 
manufacturing of Mastrangelo further include the use of metallic electrical contacts since Ishida 
et al teaches of a MEMs device wherein a void is made and a sacrificial layer is removed 
specifically wherein the etchant in a gas phase for the purpose of performing reaction ion etching 
rather than non-reactive etching. 

Regarding claims 12-13 and 24, Mastrangelo discloses the method of manufacturing a 
device as disclosed above but does not specifically disclose that the void in the substrate 
comprises a proof mass attached to the diaphragm layer, the proof mass comprising a portion of 
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the substrate that is separated therefrom, wherein the void is in the shape of an annular ring and 
the proof mass is cylindrical. Ishida et al teaches of a MEMs device (accelerometer sensor "36") 
wherein a void is made (Figure 16) and a sacrificial layer is removed (Figure 16) specifically 
comprises a proof mass attached to the diaphragm layer (Column 9, lines 51-50, wherein the 
proof mass is the portion "37"), the proof mass comprising a portion of the substrate that is 
separated therefrom (Shown in Figure 16), wherein the void is in the shape of an annular ring 
and the proof mass is cylindrical (Column 9, lines 51-60, wherein the void is an annular ring and 
the proof mass "37a" is cylindrical, Figure 16) for the purpose of providing improved sensitivity 
of the accelerometer sensor due to the increased mass of the proof mass (Column 9, lines 61-67). 
Therefore it would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the for the method of manufacturing of Mastrangelo further include the 
void in the substrate comprising a proof mass attached to the diaphragm layer, the proof mass 
comprising a portion of the substrate that is separated therefor, wherein the void is in the shape 
of an annular ring and the proof mass is cylindrical since Ishida et al teaches of a MEMs device 
wherein a void is made and a sacrificial layer is removed specifically comprising a proof mass 
attached to the diaphragm layer, the proof mass comprising a portion of the substrate that is 
separated therefrom wherein the void is in the shape of an annular ring and the proof mass is 
cylindrical for the purpose of providing improved sensitivity of the accelerometer sensor due to 
the increased mass of the proof mass. 

Regarding claims 14 and 25, Mastrangelo further discloses a method of manufacturing a 
micro-electromechanical device and device as disclosed above wherein the suspended portion of 
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the diaphragm layer and the substrate form an included angle at their junction of less than 90 
degrees (Shown in Figures 1 and 41-0). 

Allowable Subject Matter 

Claims 10 and 2 1-22 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: none of the prior art 
alone or in combination disclose or teach of the claimed combination of limitations to warrant a 
rejection under 35 USC 102 or 103. 

Specifically regarding claims 10 and 21-22, none of the prior art alone or in combination 
disclose or teach of a method of manufacturing a device or a device as disclosed above 
specifically wherein the sacrificial material is reflowable, and wherein the method further 
comprises reflowing the sacrificial material. 

Response to Arguments 

Applicant's arguments filed January 29, 2004 have been fully considered but they are not 
persuasive. Specifically, regarding independent claims 1 and 15 applicant argues that the 
Mastrangelo reference does not show a sacrificial material "provided on" or "located on" the first 
side of the substrate. Examiner disagrees because Mastrangelo discloses that the sacrificial 
material "20" is deposited on the substrate "10" (Column 6, lines 4-29, shown in Figure 4A), the 
resist "12" is removed and an additional silicon layer "30" is grown on top of the sacrificial 
material "20" (Column 6, lines 4-29, Figure 4B). Therefore the sacrificial material "20" is 
located or provided on the first substrate "10" and then an additional layer "30" is added on form 
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a diaphragm. Specifically the diaphragm layer and the substrate are differentiated throughout the 
other Figures 4A-0 as being separate layers, they are merely the same shading since they are 
both made of silicon. 

Regarding independent claim 23 and dependent claims 14, 16, and 25, applicant argues 
that the Mastrangelo reference does not show a diaphragm layer located on the surface of the 
substrate and therefore the angular relationship cannot be determined between the diaphragm and | 
the substrate. Examiner disagrees because Mastrangelo discloses separate diaphragm and 
substrate layers, specifically wherein the substrate is "10" and the diaphragm layer is "30", 
which are differentiated throughout the other Figures 4A-0 as being separate layers; they are 
merely the same shading since they are both made of silicon. Mastrangelo further discloses that 
the resist "12" is removed from substrate "10" and an additional silicon layer "30" is grown on 
top of the sacrificial material "20" (Column 6, lines 4-29, Figure 4B). Therefore the diaphragm 
layer "30" and the substrate "10" are separate entities and the included angle at their junction is 
less than 90 degrees (Shown in Figures 1 and 41-0). 

Specifically regarding claims 4 (and therefore 17) applicant claims that the Ishida et al 
reference does not show metallic contacts formed before the etching. In response to applicant's 
argument that the Ishida et al reference does not have metallic contacts formed on the front side 
of the devices before the etching, the test for obviousness is not whether the features of a 
secondary reference may be bodily incorporated into the structure of the primary reference; nor 
is it that the claimed invention must be expressly suggested in any one or all of the references. 
Rather, the test is what the combined teachings of the references would have suggested to those 
ofordinary skill in the art. See/n reiCe/Zer, 642 F.2d413, 208 USPQ 871 (CCPA 1981). 
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Specifically, the Mastrangelo reference discloses electrical contacts formed prior to etching 
(Column 6, line 63-Column 7, line 28, wherein the void is formed by a silicon etch solution, 
wherein the electrical contact LTO layer "66", which connects upper electrode "60" and the 
lower electrode "40", is exposed Figures 4G-H), but does not specifically disclose that the 
contacts are metallic. Ishida et al is combined with this reference to specifically show motivation 
for making the electrical contacts within a similar system metallic. 

Conclusion 

TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T Stultz whose telephone number is (571) 272-2339. The 
examiner can normally be reached on M-F 8-4:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328, The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll-free). 



Jessica Stultz 
Patent Examiner 
AU 2873 
April 1,2004 
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